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Seroprevalence of selected infectious agents in a free-ranging,
low-density lion population in the Central Kalahari Game
Reserves in Botswana
Abstract
Twenty-one free-ranging Central Kalahari lions (Panthera leo) exhibited a high prevalence rate of feline
herpesvirus (100%) and feline immunodeficiency virus (71.4%). Canine distemper virus and feline
calicivirus occurred with a low prevalence. All individuals tested negative for feline coronavirus, feline
parvovirus, feline leukemia virus, Ehrlichia canis, and Anaplasma phagocytophilum.
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Twenty-one free-ranging Central Kalahari lions (Panthera leo) exhibited a high prevalence rate of feline
herpesvirus (100%) and feline immunodeficiency virus (71.4%). Canine distemper virus and feline calicivirus
occurred with a low prevalence. All individuals tested negative for feline coronavirus, feline parvovirus, feline
leukemia virus, Ehrlichia canis, and Anaplasma phagocytophilum.
Viruses can be categorized as either endemic or epidemic.
Endemic viruses are constantly highly prevalent in a popula-
tion but exhibit low pathogenicity (1), thereby often causing
permanent infection (12). Epidemic viruses, in contrast, infect
a population briefly but cause higher host mortality (2) and
leave a small proportion of infected hosts as asymptomatic
carriers. While endemic diseases can persevere even in low-
density populations, epidemic diseases need certain threshold
densities of susceptibilities for their establishment in natural
populations. Thus, epidemic outbreaks depend on large num-
bers of susceptibilities (12), and their extent depends on the
size of the susceptible host population (4, 8). In the Serengeti,
infections of canine distemper virus (CDV), feline coronavirus
(FCoV), and feline parvovirus (FPV) have occurred in times of
high-population density, while feline calicivirus infections
(FCV) seemed to be density independent (12). Thus, low-
density populations should be less affected by epidemic dis-
eases, while endemic viruses should exhibit a similarly high
prevalence in low- and high-density populations due to their
density independence.
To verify these assumptions, we analyzed 21 blood samples
from a low-density population of free-ranging lions in the
Khutse and the Central Kalahari Game Reserves in Botswana.
Due to the semiarid climate and the low prey availability, lion
density in this area is as low as 0.021 lions/km2 (S. Ramsauer
and B. Ko¨nig, unpublished data) compared to other regions in
east Africa with densities of 0.1 to 0.4 lions/km2 (6, 15).
Twenty-one samples from 13 females and 8 males were
collected in the Khutse and the Central Kalahari Game
Reserves in Botswana (for location of sampling events see
Fig. 1; for detailed information about each sampled animal
see Table 1; for exact procedure of sampling see S. Ram-
sauer and B. Ko¨nig, submitted for publication). All serum
samples were tested for the presence of antibodies to feline
viruses CDV, feline herpesvirus (FHV), feline immunode-
ficiency virus (FIV), FCV, FCoV, FPV, and feline leukemia
virus (FeLV) under conditions described in detail by G. Bay
et al. (submitted for publication). Additionally, the sera
were examined for the presence of antibodies to E. canis and
A. phagocytophilum.
Feline infectious diseases reported as epidemic in other re-
gions have occurred at very low prevalence rates or were ab-
sent from the free-ranging lion population in Botswana. None
of the 21 samples tested positive for the presence of antibodies
to FCoV or FPV, although both viruses have been previously
reported to occur throughout Southern Africa (13, 14) and
have been described as epidemic in East Africa (12).
Antibodies to CDV were detected in only one sample col-
lected from a stock-raiding individual, with a titer of 320. The
close contact with domestic dogs can facilitate disease trans-
mission (3). Although CDV is prevalent in Southern Africa, it
has rarely been described in free-ranging lions (9). Similar to
outbreaks of FCoV and FPV, CDV outbreaks seem to require
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FIG. 1. Map of the study area, including the Khutse Game Reserve
and the Central Kalahari Game Reserve. For detailed information
about the sampling events, refer to Table 1.
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large numbers of susceptibilities and occur during times of
high-population densities, while FCV outbreaks seemed to be
density independent (2, 12). Generally, lion densities in East
Africa are much higher than in Southern Africa (5, 6; S. Ram-
sauer and B. Ko¨nig, submitted for publication), causing mini-
mum threshold densities for epidemic outbreaks to be rarely
met in low-density populations, thereby making these lion pop-
ulations less vulnerable to epidemic outbreaks.
FCV was found to be prevalent in only two resident individ-
uals (9.5%) and was prevalent in low titers of 40. Although
FCV has been reported in Namibian cheetahs (9), it has not
been previously found in Southern African free-ranging lions
(14 and G. Bay et al., submitted for publication).
FHV occurred in 100% of the samples tested, with titers of
80 to 1,280, which is in accordance with previous studies show-
ing that FHV is highly prevalent in all free-ranging lion pop-
ulations tested so far (7, 14). So far, FHV seems to be innox-
ious to the survival or to the lifetime reproductive success of
infected individuals, but its high prevalence throughout differ-
ent populations makes it difficult to compare infected and
uninfected hosts (12).
In our study, 15 of 21 (71.4%) animals tested positive for
FIV antibodies (p24). These results reveal a higher infection
rate than that found by another study conducted in Botswana
(11) and rather similar to those found in South Africa (10).
FeLV antibodies were not found in any of the 21 serum
samples tested. This result is in accordance with all other
studies of free-ranging lions, in which the presence of antibod-
ies to FeLV was not found (7, 14).
The absence of the rickettsia E. canis bacterium is in accor-
dance with results of other studies (G. Bay et al., submitted for
publication).
None of the samples tested positive for A. phagocytophilum,
which occurs in Southern Africa and has been found among
free-ranging and captive lions in Zimbabwe (G. Bay et al.
submitted for publication).
In conclusion, a free-ranging low-density lion population in
Botswana was free of FCoV, FPV, FeLV, A. phagocytophilum,
and E. canis. While CDV and FCV occurred at very low prev-
alence rates, the endemic FHV and FIV were highly prevalent,
with rates of 100% and 71.4%, respectively. Neither of the
highly prevalent pathogens found in the Kalahari lions elicited
clinical signs of disease in free-ranging lions.
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